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Abstract of JP2003322633 

PROBLEM TO BE SOLVED: To prevent a 

gate electrode exposed to a surface from 
making continuity with a reference electrode 
via a sample solution in electrolyte due to the 
nonuniformity of the combination density of a 
probe DNA that is combined on the gate 
electrode. 

SOLUTION: The sensor cell comprises: a 
metal fine particle (20) for combining with the 



probe DNA (30) selectively reacting with a 
target DNA on a surface; an electric field 
transistor Tr2 where a number of metal fine 
particles (20) are combined on a gate 
insulating film (25); and the reference 
electrode (21) that becomes a potential 
reference. Due to the hybridization of the 
target DNA and the probe DNA (30), the 
mutual conductance of the field effect 
transistor Tr2 is changed due to a change in a 
minute capacity formed between each metal 




fine particle (20) and the reference electrode 
(21), thus changing a current value outputted 
from a current output terminal in the field effect 
transistor Tr2. 
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(54) ^mo^m] -fe>-y^;K /^-i:tt>^mf!in?,<DSB^m 



AtmMmz^m-thra-rDNA ( 30 ) immiz 
miri-^^mmn.^ ( 2 0 > i: . hmm (25) 

±iz^mmm'i' (20 *>'^icfe^$tiT^-s«^s&* 

(30) ttf^^\^ yv -^-ly 3 y-fh :ib\,zi:-^ 
X. ^^(7)±mmi'f- (20) tmrnmrn {21) t<o 
mm0.^tim4^&<7)^mzm^m^^^ h y 

x^Tr2cDnKayy^^yx^mt^'^. W^^^ 
hyyi^::^i}'Tr2(^m^tii:^m-f)^^\ii:f)^iihWS. 




!(2) 003-322633 (P2003- 



>33 



[fi*^3i mMi^mmm'Fii^m±izt3\^xm 
m^^tiiztizx^x. ±mmi'fmimm-i>-'i3 

mmn'i'mizu^-t^mi^Bmf^zx -^xm^c^^m 

Hzum<r)-ty^-izfK 

Mfe^^iO^i^l?-^ Xi: (5S'|5imK-C'^> 6 . 11*11 3X 
{4tt*J34 t::iE®<7)-ir y^-t/K 

'm!i^<^n^:^tmmmmx'$)h. m^msnmrn 
<r>^m^mznm vxm.^ yy^ ^ y x^^-rti^-ii-^ 

^y^-t)V, 

in^m 1 0 1 mi^mm-<m'&\i. e 
T'ft I. . ft*]S 1 jbmm^ 1 0 CO a *>M^i*» 1 3Stc:ie 

[il5l<Ji 1 2 ] m^c7)^ii:ji-TbmiRmzKm-th^ 

himm.izmi^mmft'f-mmm^^iix^j:i 



yxt:^-{t^-t^ fFiBm^m h 5 y'J>(.^<DW^tiit) 

I mmn 1 3 ] Mie^js^i^ i4y- h ^i^^i^i^ 
^^x^mi^^tiin tizx^x . ^mmk'f-mm^ 

X\^h. if*JSl 2{:iSIBcO-fey-»f-lr;P. 

[ if *JM 1 4 ] itsco**:5>^ mmi\.zKm-th^ 
m'^(r)^^^-fi>^mmm^zmm'ty~ hwm:^ 

ffis^y^-iJ'rJ'yx^^^jts-fr. MlBmi^^^h^yi^' 
-fey-tf-fe/p., 

ciMJi 1 5 ] mmmmtf-\mwm.^±.><zii\,^ 
x$'Wm.^ixh:it(.zX'ox . ^wMm-mmm- 

imsm 1 6 ] MB^JRSafii^JimfB^mJitciSV^ 

xm®m^tih::tizX'^x. ^mmi'j'mirmm- 
t~i}X\ 'j^-^x<ki>-^(7)^mmm-miz-D\.^xii. 

mmmmn'i'mzMm-iim&mL^izX'^xm^ 
(^mwM'fm±timm l^v ^ j; 3 i>zmm$tLX\>^^ . 

imm 1 4 fciBil<7)-ir y-!f -fe;!^, 
a:>-^y^-^)V, 

1 8 ] mi±mmLT<Dm.^^^ xiiiuiB^ 
exim^mi i\,ztm<D-^y^^>v. 

m.^=i-cr>m-m^tm3:mm.xhh. mmiejb 
^i^i 8<oa*>M#i*»i«tcfBm<7)-iryi^-fe/w 
[is*3a2 0] miE^is«asi^<o*tw«. a 

1 9 c7) 3 hmii)^ 1 3li3iB^(7)-fe y-^^^r;^<, 

[it*^2 1 ] mU±WmM'rt^\i. ra-^DNA 

c mm 2 2 ] f f ^Rjs 1 mmm 21 coo -hnti-h^ 
1 m^ztm<r>^y^'^)Vt:'7 h u i^x^^icSEtTt-fey-^- 
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mU^y^^Mi. 

hyy'Jx^<DV-:^i^l.z^i^-t^x^ y^y/m^f 

me.x>( yi-y'/m=F\immmm^i^Lxm3^ 

^^yxSr^-fbS-tt. lilBSIf^*h7>yx^(7)mB£ 

-th-ux'. 'y^j:< b i:>~U(^^mm.=fm\.z-^\^x 
\t. m^<^WMm-n±i)^wML^j:\^xo\,zum.^fi 

^Mzmmtmwmm^(^wsm^^iSkWfm 
n^<^m'ii=!-hmmi^zKmth±wum9f=^-^'^^ 

i.fz%mi^ h^yi^x-^b. 



Vvy'J7.9<r>v-xm'\izmk'th:k>\ ^^y^fm- 

mt^wm-\mmkii Lxisim?mmM±xz$,m. 
BuiBx-f 'y^y':f%'f\m%m^m.■^i^Lx^'yY'7^ 

mz^m'^)^^m=i-)iifwm-^^t\z^->x. 

m6.z^f\ ^mmm^^ hyyjx:? corns. :iyr^:^ 
yxi:^{tz-^. mimmi^Yyyi^xi$^(om^iiii:h 

mim2 6 3 mu^wMm-m\mmm:.hzii\^ 
xi^mt^^tih <r fc fc i . 

■&-:^T\ '>^j:<ti>-U<r)±mmmi-mz-^\^x\i. 

■& . mm. 2 5 tziBiewN'-f ^-t y-9-. 

[is^2 7 ] m^.■mwk=^■\im^3lmmJ,zii\,^ 

x'^mi^^fit^b^zii'yx. ±mm-m^im:f 

h-'-)ix\ {p-ts:<bi,-m(^±mmn=Fm\,z-^^^x\i. 
^^m^mmm-mf<zmm-^mmmm-\>z x -> xm^ 
<D±wmk=f-n±t>mmL^j:^^x o \iz^m.^iix\^h . 
Vs^2'o\,z%m<r»Mii^y^. 
[ mm. 2 8 1 mz-mMm-mFm,wm^m>&L 
mk^m.'m t mmmmx-h § . msm 2 1 \,ztm 

I mm 2 9 3 mi^mmm^com-^-i xamm 
mm.nT<7)nT^^ xtmmmmx$>^ . m^m2 

[ mm 3 0 3 wM±mwm-<m=f-mw^mwm 
m.m-<^mm^k\iumm.x'h i . mm 27 n 

^m 2 9(7)0 *>Mii3&» 1 mzsSMco^'i^ ^r-fe y-^, 

imms 1 3 mm^mmn.'f'mmii. m. & 

3 0 CO 3 hntii)^ 1 iM{3iBaov\M :t-fe y-^-o 
mm 3 2 3 BuiB4«cf2ii^^{i. rp-:rD N A 

T'S) , li^fl 2 3 71;m^*« 3 1 <7) 0 ^M<13&» 1 JStc 
latgWN'^ ^-fey-y-, 

[iS*iB3 3 3 4f*^4c^® fC^*fil*^»tl. 
B>riB^fismi^^-^tj^^^msco#fflmcoT-c-i^§ 
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JI3 3 izMm<7)^a.m=f<7)mm-m. 

msm 6 ] mwmmmm^z'fibim&m.'fk 
muLxh<:ibx\ mmmiBzm^^tin:±mk 

if*Jl3 3tciEtfcc^^**^cOMit*fife„ 

5jmm^m3 7cr,d-hi^tii}^imizmm(omMmir<r> 

imm^ 1 1 liflB4f*lgifea^{4. rn-^D N a 
X'hh. it*Il3 5BSil*«4 0<09*>iBFil*U^t 

[00 0 1] 

mmmizm\^^tih^<-( ^-tymzmtt, 

[0002] 

0. ^m(7mm'f-mmm:^izmht>iz^j:-yx^xt5 
nh^oTv^s. mm[Hizmh^x<Dmm=F(o^mM. 



mtm±izmm-^^j:i^'-hmmt:f^^L. ~:^m 
DNA<7)^mzmx^iifz^yt~)i'mt<D^-mMmiiL 

t^Ei^L. -fyrmm.'^iiz^ttii^-y yhDNA 

:s.^yy^ ^yx^^m^^h^t\,zi:':>x . 
Srmi. H l^-f >'mgS<^^IWiS:^tii'ri. i i: J: 0 . 

[0003] 

mru-zri^tsmm^y-hmmL^zmmL. f-^- 

\,z^ ^'^mmi,ziih-:>^ti^^thk. ^-^mmmx-h 

st^Etti L . m.m\i^uwm^'^(r)^yrMmt:it 
LxmmMtmmLx as*, ^r-- h«®i:#B§ 
nmhcnim\izim.^tiu±f(r>^\f-^>'i'ifmi^^ti^x 

<5:'). :?-y-yhDNAi:ro-rDNAi;*«yW:/ 

x^'&z.hi>z\mh-r. RjE'>xyw[*ioDNAyW7'y 

[0004] -e^T'. *5EBB{i:±fe<oraS;S^)K^L. 

4.0^ tx i^mnmtc^yi^ 
y^-mmt-fhWM^^fhz.b^wmk'th, 

[0005] 

[iss^»^ti.Jta6o#ai m(r>mm^m:-tht: 
J: -ox^^-fhmdMmm^f-ffi^m^i^^^m^ 

h LX\^-n-th hyyxr'^-^b^mx.h. 

[0006] ^mw&^<ommmiiWbx%^fzib. -e 

[ 0 0 0 7 ] t < B9ie^JRmS[^{4«iiS^imit= 

a^^xmm^^tih^tizx-^x. ±mmn.=Fmm 
{±. m^(o±mmn'fn±ti^mmL^j:^^^oi,zmm- 
[0008] J: 0 . -^(ry^mwm-im, 

'yti:<b\,-^<r)mMm-mz-:>\rr:\t^ ffl/rco 



!(5) 003-322633 (P2003-%33 



[ 0 0 0 9 1 ^ ^ T\ ^-^(Ti^smn'f-mj ta.m 
[ 0 0 1 0 ] if L<{i:. frie^mm^{S^li±fc 

[0011] m<r>mmn'f-^±mm'fm'i'iz 

[0013] i^ll^J; 0. #JSW4^ 

[ 0 0 1 4 ] *f t L< {4. flif£^MMS[i^S[^-9--^ X 

[0015] Mzx 0 . ^mmm^t mmmm^t 

[ 0 0 1 6 ] iff^ t < {4. miK^mm^'<om^«^lr 

^mm.i'm±(omt^ x Kim^mizmm-^ z t 

[00 1 7] »i L<{4. m%^Vyyx^^-^li. m 
mMMM^(r)maMmznm tTtas^ y^'^^y:^^ 
^hn.^^ hyy-JX:^ti-^. 

[0018] i}>^mmzX 0 . ^^*i:4ft;^i:cO 
Km^m^hyyi^xi^i}-i^tii:b^ii:s> HWy^SKo 

[ 0 0 1 9 ] if i t < {4. Mie^i^^ y- hmtmt 

[00201 iiilc J: 0 , y- hiffiigJS±t2?gfig$ti^c 

^iimii^pfc ±iEiiffit c^mizm^^ti^A^^^^'i 
i^^(7)nAmuznmixm^Mhyyi^x:$'(r,iis:s. 

10 0 21] ^%^^mmmb lt. friBteigyi^. 

[ 0 0 2 2 ] Iffi t < (4. fl«IB^JSSS^i^cO*J«{4. 
[00 23] ^il<i><7)W«S-|iJffl-r-S^i:T\ ^j}"-;!^ 

[ 0 0 2 4 ] if ^ t < {4. Mia^#l2i5^^{4, ru~ 



[0025] Mzx 0 . ±mmii=f-mm<^m\.zn 
[0026] -^%m<^^<7ymm^z\%ht^y^^)ut. 

- vmm±.\,zmi^'mm-t/^^%m-^^fix^j:hm. 

[0027] ±mwk^(^mmm^im-<x'hhtz^. ^ 
<^mmiz^m-Wii^-\.zm^-fh z. t tpx-t htth 
fc. m'Wbm^m!rt=i-h<r>Km^z^o'kwm=?^ 
n,mc.it^mi,zm^^ vvy=jx9 offlsn yy-^^ ^ 
yx^mt^^^ msjm^¥\y^ ynM(r>mttLx 
m^x'^h. 

[ 0 0 2 8 1 ^ff i L < {4. mi-kmm-\mmitiz 

i5\^x^wm.^fihzuzx-yx . ^wmm-w^m 

{4. m^<r>±mmttfn±i)mm l^vu a ^zmm.'t 
I.. 

[0029] *»3&>|,flt^(C<t 0 . -||5c7)#JSfiSS^7&«m 

'J'-^j:<bh-^(n^mWkl-mz-y\^X\t. fli^O 

[0030] -:^%m(ry^mm.^z\%hi,^y^^Mi. 
'W^<^m=fbmwii.zmi'f^^m^'jt^^^^ 

fz'mm^v^yyjx^b. mm»b^j:^m^Mmb 
2r«i;c. mm.-mmt'f\iimm^itLxmwmmm 

[0031] *^BHtO/N'^^-by-»f{4. 2|s:5|aB^7)-fey^?■ 

[00321 2|s56B8<7)-feyi?--b;W^'7h ^)^xmzm^\ 

[0033] :$i^B^com(7)mmizmh^fU ^"^y^ 
{4. ^#:KJE55:m^i-^i:L'Ctt|;'3-r§-feyi^-fe;l^$:V 



!(6) 003-322633 (P2003- 33 



-(r y^^Mzimtmmw^i,z?fi^(;)ns.mmm 

ii<r>M^^hmwm\izmB'rh±mm^i^^w 
tL. mk^mmmm<.z^'^i-h±mm=f-b. y- 
vmmmh^zmm^mmiTifi^^^^tixti:^^^ 
n^vyyi^xi^h. nMLmmt^xh^^Mmb. mti 

mt. wMx^ •y^yym=f-\.imtmmWM^:irLX'^ 

)ii]-(y^i^^iii.ns.m^<<zi.y)mm.t^j:^. 
-t^HfriBH^s&m V'7yvx^<r>v-xm-\izxii] t, 

m^^m'^)iMl^'h^ht^Km-h^h\,z);.-^X. 

A<7)mtlzm mmmj^ YyyJx-^ <fMS.-:i yf 
^^yx^m^a^. mi^mi^V'7yvx9<r>Wi 

[0034] ii^is^hmiXzX 0 , ^■^Wh^W%=f-t(r) 

[0035] ^%^^(r)i^(mmiz\%hh}M yf-^yv- 
(j. ^WKm^mn.m^ttxtaiji-^-tyv-tji'^^ 

y^-^Jl-? Ml ^ X<7)nifmzM.^-l^<7)±y^-tMZ 

mmtmmmtizmM(^mEm'^^m^t^-tm Yy^ 
^ y^-tMzmm-tmmmmizm^comEmmm 

ti. m^^mmmmizm^-ti^mmii't. 
<7)mmiti-^^mmm^zmM-tiy- Ym&^mitz 
mmtMYyyi^x^t. miim^b^xmmmmt. 
mm Y^^^-^t^i^mm^Mf^smn^mmnm: 

Yyyi^x9w-x^=f\,zim^hx^ -y^y^m- 

fc^fiii.. mi^-m;mi'^Mmm-kiK'LXmm-m% 
mL^z^mm.'^iixii^ ^ mtx^ -,^yi^%=i-\m 
msmmi\:\.x'€Y^^ f<^t^t>^tfi.h'^^^ 
^zi.y)m^m.hts:^ . wmmm&it\.xnYy^/^ 

t^t:>mk^fih%K^^^mtmM^^YyyVx^(r) 

v-xm-\zx-)) L . mt^^\j^h^^%=ih ifKm 
^^^fihm^m<mmz^\^mmmi^Yyyv 

x^(rym.ny^ ^ ^yx^^\t^^. mm,mi%Y 

'7yvx9ai%mchm-t(^t:>^-))^fihwmkmt 



[0036] ii^iJ>hmm>Z^ K) . S^fc^fef^^i^iicT) 

mm^n^^ Yyy'jx:Sfi!}^i^tii:h$ti^ mm.m<7>^ 
^\:i:mizmtiix^^t:i6. izM.(Dmm'Hm(7)m'^ 
mcr>^iii^m(7)fmizimx'$)h . 
[0037] ^mmm&m=F(Dmmijmii. ^i^Rm 
izim L X ^&mtimm'tm&m^<^wMi]mxh -> 
X. ^^mco^mmitf-i'^tsmm^ . mmatia^-y y^- 
(^tmummizmxntiiiL. tmm±iz^m^'±x^ 

mm^i^mmucoTxmm^^t. mm^mmi'f^m 
mm±izmm^'^i>j:mt . t miKmiz 

^mm'fcommizi^-^^^thTmt ^#tf. 
[0038] i}-i}^i,ijmizx 0 . wMmi.iz^mmi'i' 
^mm^j:^mmx'^i&^^h ; t ^-x^ ^tthiz. 
:iti(><o^Bmm'<ow\^mmiz^^mm^-thfc 

[ 0 0 3 9 ] 0i L < {i, mmmmm±izmj&^tifz± 
xii. m^<7y^mw&^m±f)mmL^^^xoizmm- 

[0040] t^ij^mmzi D , -m<^Ammi'=Ft^^ 
^M<7)vyy')i'mm^irixmmmmbmm t lx 
'J'^'^j:< th~U(D^mwLn'f-miz-:>\,^xii. m^co 

[ 0 0 4 1 ] if ^ L < mti±wMm-b tuz.m. 

m.=m,z'o\^x\i. m^(^mm.=f-n±imML^j: 

[0042] ^mmi-i-b tuzwm!mML=f^m!,-t 
hztx\ ±mmrFn±<mm^%m}i>zm<:itifi 

[ 0 0 4 3 ] jffs L < mim.m.imm\,z^ibiiism. 

fc^sssiii^sfcod *>^-^< b i:i~U(o±mmm-m\,z 
-pv^Tii. m^<^wmm-n±immL^j:^^xo\.zm 

[0044] ^M±{C?-J6^e»li^^EMLTt> 

<ztx\ ±mm=fm±(mmt:mmi^zm<ztifi 

[00451 ^%m(r>^y^-^)v<m^imi. *iib^ 

c^^&m=f-cr>mmjmx'^mM=F^mm-hiMt. m 
timmmf-<7ymm.im^mM^t Lx\&-^^h vy 
yx'f:L~^^^thJMt i^ts, 
[0046] *^Bg<^y\'^ :t-fe y^^'^umt. V h 
u ^ xmzu¥\^fitim^<r>^y^-^)v^i^m^-fjm 

[0047] 
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[ 0 0 4 8 ] 01 ii^u ^-b >^(r>immm^mx'h 

mrn^x^ 'v^ymm-Thfzibommm.Yx. y^, 
!>. ^y^^)v\ on. mil i^i^zm^^fitzKm^^ 

xyH 4[^{CiD<tl.7'P-7'DNAi:^->-'-/ hDNA 

ISmLX^&.m^^mt^^^'-^i^-^'C s t . -bytf-lr 
;H 0(7)-feyvyi?-JitgS:X-f 'y^yy%m'fhtz^cr, 
7.^ y^y^Yyyi^X^^Tr lb. DNA/WyU:?' 

y rJ' T r 1 Zii;> 7 y i-'X T r 2 tSm^m h 7 

yj^^Sfx-hh. 

[ 0 0 4 9 ] -fe^^-fe/P 1 0Oirf^iia<^«itlS& 

\izr)\^XW?i-th . pmic^-r-fey^f-byH O^Ti?T 
^^{cL. ^y^yy/^^^mMintLX^-n-fUz 

^yi/;^^Tr 1 ^jj-7tt.^ (fflttS) ti^t^:^yim 

(wmm) \,z^^^i:h-'-nx\ mwmy^,, x^^^ 

^wx^KMzm.'^th. 'y^y-/hyyi^:x^Tr 
m^y^tti:-^X\,^htz)sb. hyy'JX:^Tr2C0 

r 2**fy^^7MJit'»)f^-C'# hm^iz^j:'7X\^ 
hyy'Jx^Tr2ii\::yi-^ymmx'mi^-thz 

m'^nmmznvx^iFmz^^uz h y^sssrai 

:n^htz!^. ^m^Mtm^mi>zm5iz^j:i. mmm 

hmE(: J; oT-Stc^i I, . 

[0050] -^r. RfE'^xyH 4|*lT'DNA8li>^<7)A 

^ 1 1, i: . ffililS^tc J; OZ^IID N A 

^vcft> ^^f-^i^^cs(D^mMim%mzimL. 
nMmmzmmthtzisb. ±mf^-(~/vy-(Xizm 
mix^^^v^i'Cs(7)m&miimrth, mmmmx 

i.mmE{i. ^^f^iy^<zs<m'm.\zi.->x'^t.h 



x^T r2(omK^y-f9'^yxh^Wrth. /wy; 
j^-ty g y<r)WMf,z}il,fh-ty^-t)l'l 0*»^><7)j±j 

N Ay \^ y y -fe'- 3 y Sr u r/i'^' Atc^ ri:? y 

[0051] ic7)j; oiz.-?h 0 :^xmzmmtirzm 

;n o>{)^^>coai:b^i-^^3yt'A-i?^Et:ixo3=^. 

Xy'-mm-th^t iZX 0 . fifs^MW^^ >J T)V^A 
Mz^ d i t *>'-C'# h , y N-f :/U -fef-i^ 3 y 

^-y /hDNA(i^itco-fey-^-fe;n 0{c$>I.SJgo 
^i-^?r t o-Cffi^iM-^-ri. . ^-yy h D N Ac7)J!S«E 
ai^jmM<7)^^k**«-#:^l=v^-byt-fe7H Ofc 
llg$^lTV^^ro-yDNAfcc7)ffil5|tt (itfgW'S^ 

y^^inmLtzmm'f-mw^mi. m\^^mm^ 
[ 0 0 5 2 ] i^. ±.ti(n>mmzi6\^x . mwmnns. 

'iiYy^f^MYYyA^^bm-tZlihX'^h. ttz. 
*^Jfe?^.Sc7)yN'^ :t-fe y^W^^ :t-?- -y 7\ D N A^ -y 

[0 0 53] ia3{4-by-9--fe;H 0cD^'>x;H4$- 

T r 2ity- hmtm25 1. ymm i5b.i- 
^^-/i^m let. v-xmi 1 7 1 

SMOSh^yi^'X^'T^I,, tt:. v~xwmi9\i 
±mUznYy^^^l 2*>/i>mi®«E(7)ftj&|.g(^ 

^yv-'X^T r 2*it'y^^7'SJS-C'»f^T-|' l> 

is^s^fcv^i., h'l^-f y««ii sti^A-^-yi^i^i 6 
H ym«iS-^'l>«l5ll!SS(caJ:'3^^^^a6c7)®i^ 

t'S)!., h^y^J^^Tr 2{4r^X-7CVD^i:'-C-^ 
M^iXJ'^lS'fkv U 3 yJl^i'WN->y 3 y)l2 2 

"CSSM^nTfeO, -9-yr;i-j§?g2 4*ih7yxx^rt 

-ftv- y 3 y^if(mMm2 3 S-X >y f-yrUDXLT Dim 

izm^^tifz^^ ^T^^y^i^jixh'o. t^iZ'jm'^:}''- 
Mf3mmx'^^^mi)m^^tix^^i., ■fe;^r^^<7) 

y^ S^>-i^3 y*^*t^^^J: 0 iz. BlfScO^RiJriSlt 
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[ 0 0 5 4 ] himm2 5±i,zii^m<7)^mmi^ 
mma^mmm^ 2 0 <r)m-m.xf b 7 y s^'^ ^ t r 2 

^ti/^mLw ii^mm\,z\,t^ :iixt><7)±mm- 

^hLxmmti. ±mmk=f-2omnhLx\i. r 
i<7)Tm<. ^wt^^^\mmz^mx:^h^m 

[ 0 0 5 5 ] 04 (i/T^I-J; -5 tc. c:n^>c7)^S«?4^ 2 
0c7)^ffi{c{irn-7'DN A 3 O^i-eco^lSlc^ASfi 

LTi^s. ^'}d^9)yt^ri,z^:^-)vm^mx'f^ 

Chemistry Lettersl80^1808 (1994)X{4Nucle 

ic Acids Res.,13,4484(1985)t;Ti¥iffltCfflS5$TV^ 
^, ro-7'DNA3 0i:^I.DNAMi:LTtt. 9~ 

It. ^ww^i3>m\i^LtciDiiAm^mmmx'mm 

t . nMWz k h %m-^j: }£X'mm Ltz-^m^ n a^ 

L<\,i^i\L^mz^^Lrzi^^)zty(^V^^Y. PGR 

W»IIt-^ML/^ic7), X{4^^cODNAiI;&>«i>PC 
Rt^J: oTiM1i§€^c-*MDNA^SrfflV^|,i i: *i-C' 
$5, ^SiStS^ 2 0<7)?^{i:!^KIl^$il§ 

tcOffi^V^*^ |lI»a^®^ciDra-7'DNA3 0 

[00561 CiOck die. ffl^cO^Sim-^2 0(7)^® 
lcW«<7)^ll$?:Hrt-&rn-7"DN A 3 0 SrE^-rs 

.Ifct^iD. ^^cO#)iaf4^20^#H3mffi2 1 t<r) 

mi,ziim^\s^^^^i^^tim^^ti6. mm'mm2 1 {4± 

^, h9yvX^Tr2<?)^fflli|Il»«4. m2^Z7^tXo 

(iz. y~ hmM±izmc^m-^^^^^'^-^i}mnmmi- 
m^m^t^j:^. ^mmi^comm^n (n>i > ^ 

:?Cs(;0^fi{inACsfc=3rSo ^i>5rcOi^JSmmi^2 0 
<7)affi{Cil^$iiTV^§rn-7"DNA3 0i:. -t^vr 
/HM 2 4 ^ll. i?-^^' V h D N A i: j&i^N-f 7'U 



[ 0 0 5 7 ] VWm2 5±^C0#JS«tmi^2 OO 
X. A -y h:tr5«i:{4. m^x:t.;l.^-^i^x 

mm^^^-th h-xvv'x -y h:^3^-c'?) o . \m<^-w^ 

jiS^0±iU-ri.-9--^;Ui''x -y h:^S^//N'7yW>''x -y h 

{"mm) if^x'hh. n-)r^^m\^^%^\,z\t. 
mmts:>imm\\z%^'^i\.fz^wmm-2 o ^mm 

ttUi'v-y F y^i-'x >y h's.-y F) A^^jttai^-tt. ^' 

~vmm2'b}L\,zi^-'\zmmh. ?g)ittai^-y f^ 
^-}£m*^^w\z^x. hixz. y- hwm 2 5 ct)^® 

jm.l,z^h^xm^\>ZJ'^^--y'/^'ifthyi^) y F** 
[ 0 0 5 8 ] t/c. ^JSiia^ 2 0 ^^tfii-M'Jfc LT 

ti\,mt<zm'&^fih i:,<nx'\it£< . ±mm.=f-2 0 
^mmm^imw ^jsicps~20cps. mmkn 

3 0 mN/m~ 5 0m N/m fc^^SliffltCfi^-rilti' i 

\,z\i. mmm^ y Y<7)mMnx'^mwmiUz< 

t>mt i\>K 

[0059] :mtmmizj;:in£. y-hmmm2 5± 
izmm^^ftimmx'm^^tih^'m.m-2 ocrmmtz 

7-n-7'D N A 3 0 ^^-^-rs :itizx*)^ 

mmi'^2 0(Dmm±izmM^j:<i^-^j:m^mmx'y°x3 

-7DNA3 0^M^§-li:|.ii:*-'T^S. -P^O. ^ 
(:;b/t-:>ri%-fc7-n-yDNA&^^t^r{m{f^^> 

ti^±tx\^^fz<7)i,znt. ^mammizxtiii. mi^j:m 
m^^^-tt^mn^2 0 tzr o-t'd n a 3 0 s:^ 

i I D N A5|3g(C^^-;WS*^A$tl. 

^:7°n-7 D N A ^^timm^ :itii^^mmi&=Fmiz7j 
mkKmfni-^tdifX'. ±^m(o^mwi.n^2o<7)mm 
i,zitmmzi^mtiiy°u-yDNA3oco^'^^m^ 
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i^2 0 MWi'h^^^'^i^'^^mm-h ^ t ifix't . y- v 

nMb^mnmifmrnth^Lt^zX-yX . VyVyX-? 
T r 2(7)ayy^ ^yximt^ithilti/^X'^^x^^t 

^■^'yfzT-m^^:mmx'^^. 

[00 60] iSi. ±Mi<7)mmzii\,^X . hyVi^X^T 

r 2co^r'- vimwk2 5±.\.zmmm- 20bbi>\.zm. 
mtm.'i-rMmti'ifmmmxm^-rh x 0 lx 
hx\\ imfm.%t=f-<^mmi<z'y\^xmmfhtK n 
wm-i±mw&.=^-2 ott h\,zy~ Ymm2 5±.\<z 
mmhz. b x\ ±mwm^ 2 0 m±<Di&mi x 

[ 0 0 6 1 ] t . ±m(7^mmz}5\,^x . y~ hmmm 
2 5±m^^tifz^mmm'Fmimmm-tymzm 

hi^m^^j:ti:><7)X%^tl^. h^yj^'X^Tr 2<7)y 

^mix\'^h rimti>mtmm2izi5^^xmmx' 

-f. mm. tm^^mi^ti-i>^tx'mMi^Rmi 
mm itz^. mmi^^i^ tthzb x-mmmmKm^ 

T. mi^-^y^. ^-fe^-t. w&m-^y^. 

WMMzm'^'h\^h^b'h^X%h. :i(ni.o\,z. 
<7)^yi^y-!^^fid:ibifiX%h. :i<ryi.o^j:J^^^^ 

ymmmM^mKxm^^t:>fih':^^ y h^f^rf 
^u^"^. ^/uxittt^u xizmm-ti>^bti^mx 

[0062] mMcom&<mm2 . ar. ^m^r^mL 
x^mmmiz-^^ ^xmmi-^ . 
[00 6 3] m5im2(7)mtmmi>zmh^-ty^-^!i 

mmxhi.meiz^-tjadiz. v^y-j:f.^Tr2\i 
mi \ \±\zii\^x^mmmr'o^zx^'m\^xm^^ 
titz'r-vmm2bb. y~Ymm25b. w^y 

mil5b. i-\^^)VW^lbb. V-:^Wm7b. 

KP>f yrn^i 8 b . v-xnm 1 9 b ^^^■c^§^$ 
ixi>mosh^y i/x9X'h h.nvv y-J:^mf^-/ 
y^2 2xm^ixxti 0 . ^<7)±.mz\,m 
m.m2 3ix.^vi-yyii\iiLLxm;k'>zm^^fitzKm^ 

x;n 4 rttc:?-^ h D N A ^-tts^yrtrnWi 2 4 



ti^%m^tix\^h. 

[0 0 64] 05t^-rJ:dt. h^y-JX'^Tr2b 

^=T-<mn:t:is\^fz&.m.\.zt^mm<^'^mw&2 nfm 
^^fix^^h. z.<^^mnM2i\iy-vnM2 6oy 
^ h u vxu(r>m\.zn^[zji^~y^m^fii, i><^x'$> 

0 . h«® 2 6 1 |5l-<7)#^£ttM. fi?!li.{f. U y 
( P ) t^Y-r^tLtzTi^O >- 'J 3 y*^4,fil^$ti.T v» 
^, ¥MSffi2 7{4^jiE'>x;H 4f*Il3*5(tl.DNAyN 

^^A'S^^'EaSrWLTV'*!,, S^tc. ^ffimffi2 7<0 
jfimc{4«fi[astlfc^rl.#H3«S2 1 

#H3mfig2 1{4BB-^m®. ib«^m^i:li-^$ix.?>%^ 
ifcl.. I16tc^-r<j;d{c:, ¥B«S2 7(^±gp{:^ 

:^-y-<mT^^ x^^-th^Wii^^mm-t^m^^zm 

mx'%i.fS'f(mm^-^-th\m2 st)mi^^fix\<^ 
z.(mu2?,\h\iz\i.^m:>^mm-2Q)b^mL 

f^f4^^4 0i:;!>iBff^cO^^^Jg-C1Sftt. fio-ecO^M 
tcrn-r D N A 3 0 SrM-^ L/c^tlitvs*«y S^'-;- v g 
y|i2 2±t3ll«$tLTV^|,, 
[0065] -^Wfi<m.t. \^\^^Mb LT, ffl^tO^a 
'mtl-2 0 SrKOEIO J; 3 ic. 0 . ^JS^S^ 2 0 

m:t-mmzwmh^b^zi;. ommwic^iiu^srv^j; 

dtc. iffii^ttfa^i^4 0S:IHlg52 8|^tc^iS:$-li:«.<0*« 

»3aT'j)&, ^(n>xot£^>mm.i-AQb\^x. ^ 
'mm.ti^htchwm-xhixxt. ^(m%. m^f^^ 

ifi. ^Mb LTJi. mm. mvyv^y. T;^5-^. 

1, zmML^j:\^xdi,zmm'i>fziib. ^n'l^n^^^ 
X. mmmm\t. m/mm-AobMiammm. 

m.=f-^^x. W'm.im=mbi-hcr)imtL\-^. ± 

-i^3ym2 2±i,Z'^m-tfzbt. mmmiziizti^ 
comm'f-<^^mmt:mmm^iz't:^z b *-'-C'# . ^ 
mmM'f-2 o^^mt^mL'f-4om±mMzx*)o2.ts 
n b x-m^ (^mrnnf- 2 0ifix'%t tinm^^zm^t 
I. i ^ < . ^ tzmzm.<o^wMm- 2 0 tm-^ t x 
%iL=mm^ LtzbLxi:,. ^m^f-mm^ xnht 
^±%<-^j:^ti:\^b^mxthfzi^. ^<r>^mwm-2 

0 b (r)im^^ X 0 mm^z^-oz b ifiX'% h , 
[0066] z<r>ji o iz. m^<r>^K'§m'=f-2 om^x-^ 
^fzifm^zmm-fh ^ t =5r< . i&(7)^mmm=?-2 0 b 
<r>m^iu-^zbizx'o. zti(>^mmn'F2o<Dm. 

ffitcM^S ^i/::7-c7-yD N A 3 0 L-C#Bgmii 2 
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[00673 -i^wm-z^^-^x. i^/h^^iiatrW-r 

I.^Jiaf4^ 2 0 tirn-T'D N A 3 0 $:^-&1-|>|gl: 

^ 2 0 ^^MtZ-fb^WtCPR^^ni. r O-T'D N A 3 0 
X.X . -^<r>^WMm-mz-:>\-^X\fru-irii N A 3 

^<m^mm^n-'Xti:<. ^■^mmmtm'h\iz^\^ 

Xm,^%<r>^vr)\'mWL2A'ki^LXm^%B2 1 

^tc5i«$-CV^-S/^a6, #B^,SSi2 1 i^ji-r-&^SIS 
gi^^2 0<^«^^tg^I5R'?i3'^'5r<-r«.Cli:*^"e#S. 
[ 0 0 6 8 ] D3gP 2 8 P^lC^JSM-? 2 0 ^t/Jgl^liijt 

ix-i.*^ «^J>i{4\ IH]g|52 8rtt:^a6^tt»1^4 0S: 

o^mmt^. :^miM<nmtb^mMizxini. ^tih 
zMMcomi'f-comm^m.t lx . imco^ s^'x 
Y-n^imt.L\^. mmzMi. [HgB2 30^0=5: 

^l>±{;, |igg|52 80?g4^t:-^i5-li:-C-7-f ^n>{-b;P 

iit. m^2^nzmhtmmm-AQ<n'm 

f^^-CM^&$tLS^JSmS-?2 0PI 
[0069] ^<ni.ots:^^mh LT{4. SJ!i/M?Som 

^^im'm^iz'^hixh m%xhix\m^zw%^i\. 

V\ a,fisWtC{4, ftS^lcPs-'2 0cPs. ^MWch 
3 0mN/m~5 OmN/mi:^l»|gffl/()W^tV^, ^ 

Yt^t>(mm^^-k'$c:mi\z^h^h 
\^\ioimtL< . x'% hfrn-mMMm^mm-hcn 

mttW Z<7)Xd^j:^mittX. mUi. 



^i^4o^m^L. m/m,zm.\.fciWm.\z%m\^x. m 
toifeiH4'i^f4^ 4 0 (mmimsb i. j: ^ t^, ^icco^m 
!±}L. m%-kmk^^xmm--kwm^^h. 

[ 0 0 7 0 ] j^. ±IE<7)^J(:#x.T, ^Sf^fif^ 2 0 

4 0 h ^m^c^ib^-C'^WJtcMIsi Lf^4;^ 
mx\ A vx -y h:^r5»ilcJ; '^Wk^¥m\izmU2 8 

1 : \imt\^\^. ttz. mm2 8c^&mi>zM^-<^^m 
'm.'?'2oi}<x*)TLtiZbti^x-^ ^fSf<7)W\-^j:mai 
mi^Ltz±x\ m^2 8fHiz^mmm'2 o ^m^L. 
mmmmznw&'f-i^^^'^^ xoiztx. 

[007 1] 

[5&BS«ox;;ii] *i60fl{Cctii{f . ±mWfi^(^mmiz^ 

m'i'^mM-t^fzi^. muni^m'^io^^i^^i^iz 

t:mfSi-ttmmmwM-t6 b^^^oT^M-^^mnx-^ 

^hiz. ^mmif-iztux.x^mimfi'¥-^u&^ 
^h:ib x\ ^mmL^n±ti^mm. t^vu 3 ic. -eo 
mmmmmiizmm-t ^ b t^x-^ h . 
[0 0 7 2] tfz. ^mmm=Fcon^m^mm^mi.f 
com^mb mmnmiz-f:^ zb^zx*), Mmufi: 

M^j:^^mmX'^slii^-^^ ^ b *i-C# hbbi:>iz.m 

mtfn±(oi&mi:^Mmi,zmm^ .i b n^x-^ h . 

^x'omm\.zTmirhzbifix:%h. tti. ^mw^ 
=^(mm^i:mt^mm'F<r>n'm^b mmmmtz 
■thzbiz^Kf. ^mws.^ b mmmmi' b 

^mmL^m±<^mmt:X*)S!i)mnzmu 

^hZbt-X'^^. 

[0073] */v:, ^W.Km'^M^izmkt^tt^ 

ioh^yxxA-^?-^ LT. ^m.mi-<r)^mcnznm 

X:?^fflv^^^i:-C\ ^^iiib^i^^^b(7)mB^m^ 
izmta-thZbtiT^i,. 

mi] mtmmii>z^hi>^u ^-fey-9-c7)±giiig&^ 
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im2] Vyyx^:i.'-^tLXmmti>Y^y'J:^9 


1 5- 




T r 2 (r)^m^UWX%h> 


1 6- 




[I13 ] ^JffiJ^® 1 tc;^*>l)-fey-9--fe;Pc7)8Iiffill-e<5 


1 7- 




^. 


1 8- 




[114 ] ^Wl^lu?-^ffit37°n— 7DNA:6^'Jg-^fCV^ 


1 9- 






20- 




[115 ] ||JS?gS2tz^t>|)-fe>'-9--fe;Pc7)Tffi|l-Cfc 


2 1- 




^, 


2 2- 




[06 ] ^]iiJ^®2Wlt)|)-fe>-i^-fe;Wc7)BiffillT'ib 


23" 






24" 






2 5 • 




1 0— feyHf-fe;P 


2 6- 




1 


27- 




1 2-?iJH9^^N' 


30- 


•7''D-7'DNA 


1 3-ffH7-f>'N' 


4 0" 




1 4"-^'>x;l^ 







[01] 



[02] 



[04] 
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(51) Int. CI. 7 iggifB-t FI r-m'(##) 
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